COLORIN
ICONS

In the design of icons, color plays a somewhal ambiguous role, Used properly,
color can communicate, Used carelessly, it can confuse, Color can make the
messape clear or hopelessly opague. [t can delight and entertain, or distraci
and annay, Color can make the most important information pop out, or il can
make evarything illegible, The eftect of color depends entirely on where and
how you use (L Let's see how to use color efiectively in icons

Mate: [ this book 1 use the word cofor in its everyday sense, that is, a
difference in hue (green vs, red vs, vellow) or a neticeable difference in a com-

bioation af hue, lighiness, and satacation, Techmoatly this is called chromatic
cerlor,
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RULE ONE: DESIGN IN BLACK AND WHITE FIRST

It is ironic but usually the best way to use color is first to avoid it lcon design-
ers could bypass 95 percent of the problems of using color and reap 95 percent
of its benelits by following this simple rule:

First, make vour icon work in black and white.
Then, add color to make it work better.

When | asked designers of successful icons what advice they would offer their
less experienced colleagues, almaost all of them included some variation of this
rule,

This rule leads us to express the primary message of the icon in light-dark con-
trast and reserve variations in hue and saturation for amplitying the primary
message or expressing secondary messages.

lcans in black and white overcome several commen problems caused by color:

» Color blindness. If vou can see, vou can see black and white, Yet 5t 10

percent of men and 025 10 0.5 percent of women are red-green color
blind.

* Low quality display. Poorly calibrated display monitors make viewing
and recognizing colar icons difficult. Poor convergence blurs images and
adds color fringes. Low contrast clouds the image.

* Small images. Tiny icons or those read at a distance require high con-
trasl. The part of the human eye that perceives details is most sensitive to
differences in lightness,

= Imperfect viewing conditions, lcons viewed obliquely, as when users
share a screen, are harder to recognize, Screen glare robs the screen of
cantrast and compounds all the other problems of legiblity,

Use color redundantly

The color figures can be found an the color plate in this chapter. The images
within the text are just placeholders.

Never uge color as the only means to convey a critical or primary message.
Withoul eolar, can yvou reliably tell which of these is which?
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Color Figure 5: Color as sole identifier

Rlowsd Walies
O, could vou pick the carrect season from these leaves?

Culnr Figure 6: Color as sole identifier

Spring SurTITes Autumn Winter

Say it in black and white and then use color to reinforce, amplify, and support
the original message, If color is the only distinguishing characteristic for an
icon, give the icon an unmistakable text label.

Select robust color combinations

As you incorparate colors into vour design, you must select colors that main-
tain the light-dark cantrast of the original black-and-white design. These high-
comrast designs work well over a wide range of colors and gray levels. lcons
designed without sufficient contrast lose legibility when displayed on systems
with fewer colors ar gray levels than intended. This problem eften occurs when
icans are desipned on one system and then converted for use on anather one
that defines colors differently,

Notice what happens when these two icons for books are designed with differ-
ent color schemes:

Color Figure 8: Depend on contrast not color
X No v Yes

High contrast Low contrast
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See how they appear when displaved on screens with different numbers of
colors.

Color figure 9: Different display levels

i 1
Lewels Colar [ Ciray

I{Iqll IL .lIll.j
wehite anly

The fcon with Bigh fereground background contrast remains legible under all
conditions, The same s not true of the low-conltrast icon

DECIDE WHY YOU ARE USING COLOR

In designing computer displays, there are several good reasons to use color,
Llsers can find and extract information gquicker from colored displays, Color
can add excitement and fun to an otherwise drab display. However, the way
we use color Lo Jiven up a display can contlict with the wiys we use it to speed
up search.

In general, you can use color for one purpose in an ican and for only ane or
two purposes ina group of icons displayved together, Your fiest step in incorpe
rating celor into your icons s to decide why yvou want to use color. Be careful
not to have conflicting purposes, Study this List and pick the one or two most
important reasons for using colar:
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= To direct altention. Color can ensure that users notice and attend (o
critical icons or small details within an jcon.

* To speed search. Color helps users tind information quickly, Color cod
ing can reduce the tme required 1o find an item in a comples display,
Codor coding is more effective than coding by shape, brightness, or other
tedhinigues,

* To aid recognition. Realistic colors help users recognize an icon. Colors
can alsa reduce the jagged edges which interfere with recognizing small
images,

* To show organization. Color helps users distinguish and understand
items in a complex display, Users can then make decisions faster and
more accurately.

= To rate or quantify. Color can express numerical relationships, It can
rank items in order and can express a value along a scale, though not
precizely,

¢ To represent color itself. When users rust apply, define, or edit a color,
they want to see the color, The words pale aquarmarine are no substitute
far a swatch of the color.

* To attract and please users. Users prefer color displays. In survey after
sirvey users say color displays improve their performance and confi-
dence and reduces eye strain and discomfort,

* To reinforce or arouse an emotion. Color can shape our feelings toward
an idea and can represent emotions directly,

The rest of this section suggests ways 1o use color for each af these purposes,

To direct attention

Codor can direct the user's gaze o specific icons or specific objects within the
won. It can change the apparent importance of icons and objects.

To make a small item stand out, give it a conspicucus color. Pick a color that
contrasts with the background and is distinctive from the color of other objects:



168  The lcon Book

Color figure 7: Color focuses allention

D

Press this Book mark,
Button nest the boesk

Ensure a foreground-to-background contrast ratio of at least 7 to 1, Use a
bright, saturated color for the object you want to emphasize and display
everything else in neutral colors. Draw the emphasized object as large as
possible. Otherwise, users may not notice the colors. Try to make the object at
least 5 x 5 pixels in size,

when emphasizing a larger area of the display or when showing an ongoing
theme or general category, use paler or darker colors. Large areas of pure, satu-
rated color overwhelm and tire users. For small items, such as individual icons,

use bright, pure, high-contrast colors, For larger areas; use lower-conlrast, more
neutral colars,

To deemphasize, hide, or camouflage an object. Fade i1 into the background.
Cive it a color close to that of the background. Select a similar hue and lower
the lightness difference between the object and its background.

To speed search

Color can greatly reduce the time required to find an itern in a complex dis-
play:

Colar figure 24: Color aids search

i - [F<

Fired the vellow
here circle here
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For the guickest search:

s [Display the won you want the user o notice in a unigue color, Minimize
the number of other icons and objects in that color,

s LUse as few colors as possible. If icons are clase 1ogether, you can use
about 7 colars. [ not, limil yourself to 4 colors,

« Teach ortell the user what color to search for.

# Select color codes that represent characteristics of the icons, Make surp
these characteristics are meaningiul to the user,

Color coding can fail it vou use too many colors, ar [ there are oo many items
in each color.

To aid recognition

Color helps us recaognize objects. Objects displayed in familiar colors are rec-
ognized more quickly than those without color, and much better than those in
unexpected colors. Color must be plausible, but it need not be highly accurate.
Cinly images of inoeds and faces require high-fidelity color. Most other objects
remain recognizable provided we maintain the relative color differences
among their parts.

For quickest recognition display the icon in sterotypical colors: Show an object
the way users expect the object 1o be colored—even if the expectation is unre-
alistic. Remember:

Roses are red.
Yiolets are blue
At least on maps,
Rivers are too.

Here are some examples of the use of expected colors in icons:

Color figure 15: Expected colors
&

Printout First aid Fire Faucet Road
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Use calars traditionally associated with an object. Show the color of the most
commaon, most widely used, and best estabilished version of an object:

Pencil Eraser Flashlight  Highlighter Palene

Use conventional colors for established symbols, Whenever vou use traffic or
safety signs in icons, show them in their conventional colors:

Color figure 17: Conventional colors in signs

A ve Z ||+

Caution Mo Stop Radicactive  Flacwical First aid
hozzard

To show organization

Colar can be effectively used to categorize and group, It can show which icons
are similar and which are different. We naturally see items of the same color as
a group. To show that separate icons are of the same type, class, or category,
display them with the same color You can show up to & or 7 categories pra-
vided you use a distinct color for each. Display similar icons in similar but dis-
tinguishable colors. Use very different colors to represent dissimilar concepts.
For mutually exclusive categories, use complementary colors,

Color effectively shows which objects are the same or similar and which are
different:

|
14

Retouch Dresign Paint Fepair Measure Attach

Color figure 18: Color categorizes
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To rate or quantify

Color can suggest a ranking or sequential order among separate items and can
represent a numerical value within a range,

To imply an order or ranking among & group of icons, assign them colors vary-
ing in lightness, not just hue. COne of the most commaon mistakes in color cod-
ing i to use the color spectrum ta imply an order, This scale, which arranges
colors as they acour in a rainbow, is not immediately recognized. Users must
memorize it

Color figure 10: Spectral order

The calor scale also progresses from dark colors to light and back to dark
again, providing conflicting clues. Fortunately, there are three scales that avoid
these problems, One is the scale of lightness. Select a single hue and vary its
lightness:

Color figure 11: Lightness scale

ke other scales rely an the subjective “lemperature” of different hues. They ar-
range colors in order from cold to hot. One temperature scale spans the cool
colors fram violet 10 vellow:

Color figure 12: Cool scale

The other spans the warm colors from vellow 1o red:

Color figure 13: Warm scale

BEEEE
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The entire hot-cold range is split into two scales since each half is also a scale
af lightness,

Caolor can express a numerical value within a range—but only approximately,
Use a continuous mixture of colors between two extremes, For example, to
represent lemperature, use a range of colors from deep blue to bright red,
Matice how the shape reinforces the color, and that the icon works in both
black and white as well:

Color figure 25: Color as
secondary cue

Cald Micrderate Hot

If the range spans both pesitive and negative numbers, use a cool color for
negative values, a warm color for the positive values, and a neutral color for
the zero paint,

Although users can infer the general value from a color, do not rely on color
alone to express a value. Color is best used to reinforce a value expressed more
precisely by some other means:

Color figure 19: Color reflects sound level

1 2 k| 5

The maost direct, most ohvious, most natural use of color is to represent color it-
self. Applications for mapping, illustration, photo retouching, presentalion
graphics, and other business activities often require users to select, apply, and
edit colors. These applications must show the colors the user is working with.
Fhrases such as deep red and biuish green are too vague.

To represent color itself
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lcons can include swatches of color to show the currently active or selectad
color, For example, these drawing tools each show the color applied by each
tool, If the color assigned to a tool changes, the color in its icon changes:

Color figure 20: Color represents color

Changing the color of parls of an icon to show color assignments takes some
programming finesse and on some systems may prove impossible, In most
cases, however, the backeround color of icons can be changed to reflect color
assignments.

For the most accurate perception, display the sample color against a black,
while, or gray background. Also, make the area of color large enough that the
user can see it clearly, at least a 5 x 5-pixel area. Otherwise display a separate
swatch of the color elsewhere on the display and use color in the icon only as
a reminder for the user,

To attract and please users

" We all like some colors better than others, Designers who ignore the subjective
and aesthetic effects of color are as remiss as those who consider only their
own tastes in color.

Reactions 1o color are so subjective and personal that we may never have exact
rules for selecting colors. The best we can strive for are guidelines for using
colors in ways that offend few people and unify rather than disrupt the design,

Staring at a large area of one color for long periods of time dulls the user’s abil-
ity to perceive that color, Most people, thus, find balanced color combinations
maore comfortable, Screen colors are balanced if the red-green-blue values of
pixels throughout the screen average out to a neutral gray. To balance colors:

* Mix colors with different characteristics. Use warm colors to balance
cool colors and dark colors to offset bright colors.
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* Select colors equally spaced around a common color harmony wheel:

Color figure 22: Distinct colors

-

* Use pure, bright colors only over small areas. An icon is a small area,
Cover large areas, such as the surface of a menu, with a neutral color
like gray or white. It vou must use calor aver a lange area, use a pabis or a
dark hue.

You cannotl please everyone—al least 10 your chotce of colors, You can, howe
ever, avord offending many. Pul your owen subjective preferences aside and se-
lect colors based on research and common sense:

* Limitl use of bright, primary colors unless your program is used by chil.
dren. Reserve thase colors lor accenting and highlighting small objects or
individual icons,

o Pick colors thal most users like. Western adull viewers preter colors in
this order: blue, red, green, purple, arange, and yellow,

« Use colors found in nature. They seldom otfend,

s Select proven colors and combinations. Pick colors that have been pop-
ular tor many years and in different cultures.

* Avoid trendy, vogue color schemes unless you plan to redesign your
ICONS BVERY YEIr OF S0

Linless designers create icons and screens with a simple, consistent color
scheme, the screen becomes a babbling riot of contending colars:

* Do not overwhelm subtle color icons with bright borders and brillian
hackerounds,

* Avoid juxtaposing spectrally distant colors like red and blue.
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* Limit your use of opponent color combinations, such as blue and yel-
lovwe, mreen and red, and grecn and blue. Such combinations produce af-
terimages and inedistinet edies,

To reinforce or arouse emotions

The abaility of color 1o arouse emaotions has long been documented. Calor al-
feats blood circulation and pressure, respivation cate, muscular strength, brain
wave activity, and elecinical conductanee of the skin, The strength and direc
tion ol the effect vary with the different colors, We can use colors o moderate
the vrmctional stale of the user

To arousa, To calm,
alert, and sootha, and
axcile reassure

Aed QOrange Yellaw Green Blue

People’s reactions to colors have been studied since cave dwellers first deco-
rated their walls with images of bison and hunters. Some common emotional
assopciations have been observed:

Color  Associations

Rl Aggression, impulsveness, warmith, extroversion. crudeness, opltimism,
danger, shame

Crange  Friendliness, congeniality, deference, warmth, pride, greganousness
Yollow  Movelty, idealism, introspecion, warmth, cauticn, betraval, cowargdice

Creen Freshiness, hope, healih, prrosperity, ey, joalousy, madness, nause,
appreal

Blue  Cold, calm, trath, innocence, precision, doubt, depression, hopelessness
Purple  Wamty, wit, nostalgia, spirilaality, resignation, regred
Hrowvn  Chuty, parsimony, reliability, sarthiness, barrenness, povery

Gald  Richness, wisdom, honar, high quality, haughimess, vainglory, power
White  Lightness, innocence, purily, wisdon, truth, cold, shostliness, yoird

Cray  Restraint, nevirality, barrenness, grief, indiference, mweria, matunty

Black  [Death, grief, morbedity, gloam, despair, dignity, solemnity, sin, negation
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CHOOSING COLORS

Oince you have decided why o use color and have considered the require
ments of color for that purpose, you must select the actual colors to use. In
same cases the cholve s obvious: If you are using color o represent colors,
vou simply make your colors the same as those they represent, For making
ahjects recogmzable, yvou pick realistic colors consistent with the user's
cxpectations, For other purposes, especially those invelving color coding, you
must aften balance contliching requirements,

Use as few colors as you can

Computers can display millions of colors, but how many should we use in
icons? Only as many as we need, As we use more colors, each color becomes
liess distinct. The more colors we put in a display, the slower and less certainly
the user reacts to each,

S0, how many colors do we need! The number varies with the reasons for us-
ing color, Here are some general guidelines:

5 Reason for using color Number of colors
Best legibility black and w.hiit‘.
Fastest search Crwver entire display | 3 tad

Close tagether | & a7
Recognizable images Faces and foods 1004
{Mher abjects | H)-50

Rely on learned associations

select colors whose meamngs users have already learned, Avoid using colors
i ways that contlict with commaon associations for colors,

Color associations learned from nature are reliably understood worldwide.
Consider these common meanings for color:
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Color  Meaning Associated with
Ht'd‘ [ranger Ptlcwel
Heal Fire
Yollow  Wirmith Sun
Blue  Conl Wairber
Crisen Lite, youth Yo lsyees

Brown  Ape, death, earth, sail Civing wemetation

Faler calors DMstanee Almuspheric haze

Consistently warm colors suggest activity and excitement, and cool calors sug-
gest quiet and calm.

Where natural associations do not apply, we can draw on broadly Tollowed
conventinms for color MEanings. S‘]hﬂv “l.'ﬂrningvj and road giHng F.'lr{}"-"ldﬁ* A con-
sistent model ta follow:

Color  Safety signs Traffic signs

Red  Danger, stop Danger, warning, No
Orange Dangerous pans of Cautionary
e e
Yellow  Cautions Cautionary, impartan

Blue  MNon-safety messages  Information, yes
Creen Salefy o
Black on yellowe  Badiation

[Rlack onwhite  Traflie markings

MNotice how amalogous colors are used to show the remaining charge ina bat-

Iy

Color figure 26: Color represents
range of values

-4 =
(K Loy Ermpty

It no general conventions apply, we may look for associations prevalent in the
discipline or business of users. An accounting program could, for example, use
red as a symbaol for financial loss,
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Pick harmonious colors

There is no magic recipe for picking harmaonious color combinations, Yet a
simple technigque combined with a selective eve yields usable combinations,

To pick a few, distinct, harmonious colors, select colors from symmetrical posi-
tinns around a traditional coloer harmony wheel, For twao colors, this procedure
vields complementary colors, For any number of colors 11 ensures that the col-
ors are distinet from one another

Color figure 22: Distinct colors

-

For similar hues, pick calors from adjacent slats on the color wheel, tar in-
slance:

Color figure 23: Similar colors

Instead of picking harmonious hues, vou can pick a single hue, such as green,
and vary the lightness of that hue:

Color figure 11: Lightness scale



Color figure 1: Color draws attention
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Color figure 3: Colar-depth efiect
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Color Figure 5: Color as sole identifier
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Color figure 9: Different display levels

Color figure 10: Spectral order
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Color figure 12: Cool scale
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Color figure 13: Warm scale
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Calor figure 14: Saturation scale
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Another set of harmonious colors results from varying the saturation or purity of
a color:

Color figure 14: Saturation scale

Because such colors do not vary in lightness, they will be impossible w distin-
guish on gray-scale monitors and can puse problems for color-blind users.

Assign colors in a meanimgtul way. First decide why to use color, then how to,
and which colors, Here i= an example of the process of selecting colors for an
application.

1 Decide why you are using
colars. Select one primary
purpose,

Specify the categanes you

need (o represent. This fets
v know how nrany col-

ars vou nead.

Make tentative assign-
ments based on commaon
assuciations of the colors,

Fix specific assignments in
the contexst of the assizn-
menl.

The application controls flow through the pipes
of a computer-controlled refinery. We want to
color code icans to reflect the function they trig-

Commands perform four kinds of functions:

(11 open valves, (2} ¢lose valves, {3) restrict the
flonee through pipes, and [4) label pipes and
valves with descriplive information.

On traffic signs these colors have these mean-
(ngs.

reql = stop

preen = go

yellow = slow

blue = inforenaiion

By analogy we use red for icons that close pipes,
green for icons that open pipes, yellow for icons
that restrict tlow, and blue for icons that anno-
tate the display.
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AVOID COMMON PROBLEMS

Careless or haphazard use of color leads wo problems. We can overcome these
problems by understanding them and taking steps to avoid them

Ensure legibility

Color can reduce legibility, Color-on-colar displays lacking lightness contrast
make icons, thin lines, and text hard to see. Because of misregistration, color
can also produce fuzzy edpes, cspecially at the edges and corners of the
screen. I you must use color for icong, follow these guidelines:

*  Maintain a high tonal contrast between foreground and background.
Avnidd low-contrast color combinations such as dark blue on black and
vellow on white, O a light background, use o dark color, such as red or
Blue, Fora dark background either use a bght color ke yellow or green
or else use a pale tint of a color:

Color figure 21: Lightness contrast improves legibility

e e

* Lighten dark pure colors like red and blue when they appear on a dark
background. Likewise darken light colors, such as yellow and green,
when they occur on a light background,

* Use pure blue as a background only since many peaple cannot focus
clearly on small blue objects:

* Do not put pure red and blue side by side. Red objects appear nearer
than blue ones. Using red and blue together creates an illusion of depth.
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Do not distract viewers

Excessive and irrelevant color distracts users and makes finding intormation on
the screen harder and less reliable, The distraction of meaningless color dis-
rupts the user's visual scanning pattevns. To avoid the disruptive ellects of
color:
s Use few colors. The more colors you use, the longer the user takes 1o
respond 10 cach and the geeater the confusion between colors,

= Use bright, conspicuous colors only for icons that need extra attention,

= Use color only where its meaning is clear lo the user,

Compensate for color blindness

Although only one persan in 30,000 is totally color blind, many do have prab-
lems with certain colors. Aboul 8 percent of men and 0.4 percent of women
have trouble distinguishing red and green. Mast of us are blue-blind in the very
center of aur field af vision where we perceive fine details such as icons.
Because of vellowing of the fens of the eve, this difficulty sesing pure blue in-
CTEASEs 45 Wi age.

To overcome the problems caused by color blindness:

+»  Use color redundantly, Use color anly 1o repeat ar reinforce messages
expressed i black and white,

*  Take care with problem colors. Avoid using red vs, green for any critical
distinction, Use pure blue as a background only

*  Vary lightness contrast. Use color combinations that differ in value, not
just in hue. Consider a bright vellow, o mediom green and @ dad red,

»  Pick colors most can distinguish. Distinctive combinations inglude red
and blue, red and eyvan, blue and yellow,

*  Use just a few colors, Limit how many colors users must distinguish.

*  Keep colors to be compared near one another. Locate color fegends
near the colors they decode.



